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BASIC-ABSTRACT: Barium titanate perfect spherical powder particles (A) 
with 

0.2-5 microns dia., are made of prim, particles with dia. of 0.005-0.1 
micron. 

Pref. Ba titanate spherical powder particles are made by sintering (A) 

Tetragonal barium titanate is made by sintering (A) . Spherical barium 
titanate 

is made by processing (A) hydrothermally . Perfect spherical barium ti 
tanate 

with a dia. of 0.2-5 microns contain inclusions of different sizes or 
different 

chemical compsns . (A) is prepd. from Ti cpd. (B) and Ba cpd. (C) by we 
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processes, is e.g. 

Titanium hydroxide or titanium oxide is mixed with hydrogen peroxide a 
nd the 

mixt. is reacted with barium hydroxide. In the prodn. of tetragonal b 
arium 

titanate from (A), the molar ratio of Ti to Ba is 0.95-1.05 and mixt. 
is 

sintered at 900-1300 deg. C. Barium titanate micro powder (0.5-1 micr 
on) with 

sharp size distribution curve and with similar shape is necessary. 

Molar concn. of reactants, aging temp., and reaction temp, and time ar 

e also 

claimed. 

USE/ADVANTAGE - Used for producing barium titanate for capacitors. Th 
is method 

controls size of barium titanate particles to give high dispersibility 

according to its usage. Perfect spherical or tetragonal barium titana 
te can be 

moulded to give higher density than conventional prods. 

In an example, a cake of titanium hydroxide contg. 12.3% of titanium o 
xide was 

prepd. 200g of the cake was dispersed into 654g of water and a slurry 
was 

obtd., to which was added 221 g of 30% H202. The mixt. was mixed at 6 
0 deg. C 

for 2 hrs., cooled to 40 deg. C, 136g of barium hydroxide (8 H20) was 
added 

and the mixt. was reacted in N2 gas flow under reflux at 100 deg. C f 
or 4 hrs. 

Prod, of reaction was perfect spherical barium titanate prim, particle 
s with 

dia, of 0.01-0.03 microns. 90% of the aggregate had dia. of 0.63-0.77 
micron 

and the mean dia. was 0.70 micron. 
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0 0 5—0. lMm<D-'<m.=FX'm^^ivf::0. 2-5 
/xmOm^^^^:J'>'|g^N'U'>A^ CJDjETT'lfl^^^ 
1*:T#/^*l.SS^=Srm«ttf-^'>'|g>'N'U'>AD HXX/^^ 

^mirmmLti CfHmi,zmk'mm.^ttcimmmt¥ 
i:-^^-t^mm^^yw<v^j^') (,z-:>\>^xmm-r 

[00681 iimLxnhixh±-)i^^9 >'®!^N''j ^ 

tiss^^^f-:5'y|gAU'>A{i. -e^oiirtxi^i^'h 

n-fe 9 5 •/ x<Dimt LTffifflf -S ^ i: Jtp'-C^ h 

mimj^x'hi. 

[ 0 0 6 9 1 -e^T, Ztli: 6 0 OX:WihX'WlMtt 
f^^^m:/fi±:t7^Btfzl±jE1j^Blz^'{tL. 

[00701 Mxtf . i<7)^tt^^' :^i!VN* U '^AS- 6 
0 0 — 110 O-CTfi^-rS t , ^^^^J' >'St>'N''J 

j^com^maxx/fm^mmLtziyy^' u y 

'^A*<#^>fL^. 

[0 07 11 iJt. 9 0 0—1 3O0'C'Ci5<S-rSfc. 

m<. n^m'±^\'^kmmz^^, -eux, fs^g** 

[0072] ±iBOj: d^:{RMtcJ:o'C. ^:?i^i!^N'y 
n^A(i©?if]g^i^att«oSv^i<Ot=:^rO. -fe^S-y^x 

-rv^ x.u^hu-bi^^-y'^xmfAiz^h. 
[ 0 0 7 3 1 -e LT. ifl.^><7)±:frS^iJ':^K>'<U '^'A 

*jii^iE:6-a^^':^i!>'N'y»>A(4. mm<7>^^^:i^ 
ym^^v^j^<7)im/)^:fc^m^^mkx$>^x. 

<. Lfzifi-ox. imm(m'mi:iH3:tmLx\>^x. 

[0 0 74] ZffiXoiZ^ ZtLii><7)±1}&i-^ym^<*J 



(7) 

1 1 

[ 0 0 7 5 J i.uwrxmt/i^^'^xni^tihmm^ 

tmk^^ >B!^^' U A : *^Hg«fi^ €^ 0 . 0 0 5 — 
0. l//m<0-M4^-Ctgf£$il3tO. 2~5/zm<7)K 

hifiX'^^. 10 
[ 0 0 7 6 1 ^:<oi d ^:MET-CW7jc||!tKJ5{i. #M L 

j^<r>mmii^m^m^^x'fr^^hhx'^i>. 

[ 0 0 7 7 ] LT . ±f2JPffiTTcO*^.Rl5l^fcry N' 'J 
[00781 ±ieo J: 3 ^:JPjEETT'<^*l*R*£rC^^>ix 20 

[00791 ±ieo J: a ^rjnffiTr<io*f3iR*t?m4>it 

[0 0 801 Crta5t^^^@m^*^e{±^aUi^i^^ 30 
[ 0 0 8 1 1 0!li.{f , im-mfiO . 1 M mtXtT'. B W 
^Vi|/N'y>?A$-Sjt^^<lt3&«T#S. '?-LT. 40 

^ vig^N' u A^iR^-rs ^ J: 0 , iE:traa:^fj£« 

[0 0 8 21 aWi:-rS^S?«0©^@J: O/h 

A. f-^ yi?s^vw3 yst/>' Asfirfc' <^Kia«sisttT 

mcoimtrmmv. ^miz^^^ym^hxiiy^^M,. 
)vnymf^^)'^j^. i-^ymi^}\^^>w^v^M^^t'<^ 50 



1^ra¥5-3 30824 

1 2 

[ 0 0 8 3 1 LT . ^iOrt^fPtC^mm-^S-^W^-S. 

m^^^^ym^<o^M.^mm-i>zbi,zX'^x . 
m.t^-yx \,^i>mmm.'i't f - ^ ym^ n' u a t srsm 

[0084] iix^>«opse-?ga^*^r{4^fflJSi&i^& 

rti[Bt#*-rss«f-^>'K^'?y'^A{4. sffl&Tif 

^^S®^i:t{4Mfflfig&^^^. i-^^yni^a^i^]^^ ^ 
S'ym.cnimw.. ±tz\i.z.fLh^M^^m\^xn(:>ti^ 
^KKftf-^'v. mit^9y^}i\<zmaVxi^-^L. ^<r) 

[00851 c:<?5i 3 izj^^mum^mm hx'^hti 

ym^<>')^Mt. ^:M-^*«SI^<. A»-o^t5tttT'«>-& 
x.X^^'h. 

[00861 ±ss.<r>p^mzmt=j-wi^'^t.tif,tmm^m. 
X , i&m^ymii. i- ^ ynva^ k-^^ ^ ^^igco* 

[00871 mm-w&'=i-'^tz\tmmmFf-<ni^-^\t. 

^^yr/ua^i^V^^^^ y&<Dyi(mW[.<r)Myii^mmtz 
ff30A<»4Lt^. ^iiti. Isayii^mmizmimLXiS 

:^^f**$-e. ^•^V^J^it^t(7)RmtzX'yX. ^ii 

(,(r>mi=FmL'=ftfztimmmt^^Hi^^i,z^i$' ym^^ 

V Acof^ggt^ax 0 J; d fcr-r S c: t ifiX'^ 1 1 

\.^z>m\^i,zii,i><DX'S)^. ttz. ^^w&ir^mm 
fm^m^miz^T^wz^fk^-^xa < ztim 

[00881 issjE^^-i-iS^ ym^"^ y ^ a ^ i^^ic^^r 

SiE:^af-:?>'I^M^''J'^Ai:LTW, L t^JiK>§*l 
S::i:(4^:V>*^ :*:^BBi^^4^^^yK>'N'y»>Ai&<S 
^UT^^><i^iE:firSi£*r«cK^:J':^|g>'N'U'>A^. 

[00891 

[f|B8<039ai *5K«<^*«^^•f-r5'>'K^^'U'>A^4. g 



1 3 

[0090] L^:*>oT . *^qH«««tt-?-^'>'i?v\'ij 

3 >- b C7-/U-r S Z k . 5&»oiS^SS:14T'25 S j 
[0091] :^^m<r>^i^i-i^ym^<U^Mi. ^(T) 

[0092] ifL/^tO^^f-^ VK/N'tJ "^Ali. mM<7) 
[0 0 9 3] Lj^cj&^oT. ii^tt^^yKAU'^AS- 
[0094] r^OiE^rSit^^fM)t^:J'>'K^^'y '^AJi. 

PTC-9-~SX^:3:.i:$-^i,c:i:*«T#i>, 
[0 0 9 5] i/c. f*jgplcM¥4i'S«jE:*ra^:S'yig>'N' 

^i-^ ym^^ V A i^ff s ^ b 35i<T§ , ±ie«o J: a 

[0 0 9 61 tti^ f-!fym:^\-ny^^ju^ -Jn^ay 
[0097] 

[00 98] mmmi 



(8) *5l^¥5-3 30 824 

1 4 

mnmm.xmt^'^' ym^ifi 12.3 %i07KK^i:f-^ >- 

^-dr C I D Sr^^r, 

[0099] ^ffi^it^i^y-^-—^ C n 2 0 0 g^r 
* 6 5 4 g ICl^-tl^Sc t 3 0 %®ffi!-fl:*S 

7K^2 2 1 g^pL/^. zcr>b^<7)mt^i$'yi,zm-^ 

jSM-fb^SiO^r/^Jt CJJAT. rH2 02 /'Ti02 

X7 y-«<'<7)i!'ft:^:5'>'iii^;43 o%3ggKi:*fg*<7)7 

0%^*i:tti:tTO. 3 1 2mo l/'l'C*>-ofc. 
[0 10 0] ^#^>^^7t:;^5y— 2:6 0'C-C2^i^tc: 

'^A ■ A^Kife 1 3 6 g C B a/T i (tr/l-Jt ) == 1 . 
4D ^^t. ^7a-L^:*«ii>i 0 0T:*-e0. 5 
l$fa-C#iat. M8SL=5:*-'4.4B#igRi5$-fr:^:. 
[0101] J; OiSJS$iX3t^^ >'1!^<'J 

20 et^fSO. 0 1—0. 03/zmCO— iX^^T-IS^ 

-S9 0%MSC^^4-?S**0. 6 3—0. 7 7//mr. 

mK^^*>'!K< . ^mif-mt 0.70 *t m-c^-^^. 
[ 0 1 0 2 ] lai {4, zff^mmm 1 oisj^^tt/c^ 

30 [0 103]^<5!|2 

mmmix'imLtiym^i-i$'y'>--^ c i :) 2 0 0 g 

5:7K2 1 7 sX-i^l^^WLLtiTicmWHZ^ 3 0%5aK-fb 
*3!§*S:820g CHi Oi /TiOz {^;l'it) = 1 

0 . 0 : a^ira mt&m 1 1 mmizmit^^ ym^ti^ 

0. 3 12mo l/l<7)X^y-Srf§3t. 
[0104] ^/otLJtX^ U-^ 2 0X:T'2^%— 

s-^L, s}S}§?KS:f§yi. zer>mmmmi,zjmi\y<*j^ 

A ■ 1 3 6 g C B a/T i (^yl'Jt) = 1 . 4 D 

Jr^U. 2 0'C*»^1 OO'C^TO. 7 smmxmSi 
40 sSSt=5r3&«^4t^^K«§-«i:^o 

[0105] m^tLfc^^f^ym^^v^J^ti. u^mo . 

0 1—0. 0 sjiimco—^m.'f-x'mm^tLtzm^com 
mrn^h 0 . ^(m'j'mmmsmizx s 9 o %mm^^ 

S^g*<0 . 6 9—1. 0 3umX. m&^^i)m< . 
^l^S^StiO. 8 6j«m-Cfco:t, 
[0 106]^fi?!l3 

T'f^L^t^llfK^tJ':^^-^ C n 2 0 0 g 
S:*7 5 1 gT-^-tC^hgfcL/STjcitJgi^, 3 OXmiit 
*^i&8 2g CH2 O2 /Ti02 <*;UJi:) =2. 

50 3 5 D i^M 1 b mmizmii-^ymmtfio . 



1 5 

3 1 2m o I yiCOXyU — irntz. 
[01071 f#^>iX7tX^ ij -S: 6 0X:T2m^1kj—l,Z 

CBa/Ti {^JUit) =1. 4D Sr^JnL. 
-t^*><c.l OCCiT'O. smmX'^iSiL. m^L^ 

[01081 f§^>ix:tf-:5'>'g?^N'U '^Ati. n^^f^O . 

0 1—0. 03 JUL m(ry-}m.^TmfSi^ tLtimM^<r>im 

n^m^ 0. 58~0. TO/zmT. filLg^i-^fBj&^SI < . 

[01091 mmm4 

mm 1 x'umLfzym'iti-^y^-^ c n 2 0 0 g 

fg7i<S: 2 2 1 g C H2 O2 i O2 {t;Hi:)=6. 
3 K^t^^^-iftgs&^O. 7 5mol/lW 

[0 1101 f§^>fL5tX^'J— $-2 0*CT-2^%— 
jg^L, @Sijg?ft CI I n Z(D^mWHZ7i<i 
It-ffc/'^y'^A -yVTKiSl 1 6g CBa/Ti (^/WJt) 
= 1. 2DSr^L. 2 0'C*^^>1 OOncifO. 7 5 

[01111 f§^>ix:tf-^>'K^^'J'>A{±. m^gO - 

0 1—0. 0 3 /£ mc/y-im^^x-m^^titzm^iowE 

mt^X'h D , -e<o«i=^^8S^l^fc i S 9 0 %<Hia:^^li 
S^SiO^O. 2 7—0. 4 3^*™-?:'. ®Jg^=fli3&^1^<. 

[0 1121 S2(s^<7)iy6M4Cj:0iaat§^^ 

mMWZ'h*). . 03t4IU6mi:rJ:Oi?Jt$tL7t 
[0 1131 :i<7)Se!i0!l4<^^«^^':^i!^N'U^A 

{4, 1 Q7}mi,zmz\.tz^x^iymi^m>mm.im 

[0 1 1 41 ||ffiM5 

mm4'c^\.tih<r>tmmoymmSi ci i n 

*BKf:>'N'U - ;V*ie l 9 4 g C B a/T i ( t^l- 

Jt) =2. OD ^manL. -e^ot^, IIS60iJ4fciai«<oS 

[Oil 3\%t:>1Xtl^'?yW^'J^Mi. !S^€&0. 

0 1—0. 03// m(r^<m.=i'xm^^ ixfmmk<r>wi 
mw-xh 0 . ^<7)mf-mmmmi.zx s 9 0 

«ft^J&«0. 15—0. 2 3tJimX\n.^jimtm<. 

[0 1 1 61 HifiC^e 

msm 1 •c#S!L.;t*i!^k-f^^'y^^-=^ c n 1 0 0 g 
Sr* 2 2 9 5 g-cm-ifZ^ Lfz^mmiz. 3 0 %iim 
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1 6 

itA^mAi^ 1 1 1 g CH2 O2 /T i O2 (t/Uit) = 
6 . 3 5 D ^nt. mit^9y'<^W}^0 . 0 6 m o 1 / 
1 tOX^ir-Srff/Co 

[01171 U— Sr 2 0'Cf2l^%-tC 

<0^[<^MtC*Mfl:^^U '^A - yVKlg 1 9 4 g C B a/T 

i (t/i'Jt) =4. oD^^nL. 2ox:*>^>i occ 
10 [01181 ni^titc^^ymy< V ^Mi. e^go . 

0 1-0. 0 3j:im<7)-mt'i'X'mm.^tlti^:H^cr>m 

fkwxh 0 . ^<^m,=^mmmimi,zi: ^90 ^liia^^fli 

f4^S3&«0. 4 5—0. B3txmX\mm.-^mm<. 

[01191 ^mi 

mmi'c^Ltii,<r>tnm.ff)^mL ci n tc:2 

0•C•C*K-^b'^'U i^A • 1 3 6 g C B a/T i 

(t;PJi:) =1. 4D Sr^U, 6 0*C*fO. 2 51^ 
ST'^lSL. 6 0iCT'3l^^jS^L/v:^. 10 0°C 
20 *-C0. S^^T'^iaL, 1 OOT:T'3g«£L^:A^4>4l^ 

[01201 #ic.*t:t^:J':^B!>'N'y "^Ati. Wf^O . 
0 1—0. 0 3 /xmO-i^DS^^TlSfife$*l.-t^«e«« 

sflsT* 0 . -e-^m^^siswiiH^fci J; s 9 0 %mat^ 

n'fWfiO. 6 3-0. 7 7/imT% mfi^^^|i*«SlE<. 
T^^SIiO. 7 0 jJLmX'h-otz. 

[01211 mms 

mm\xm^Ltii:><7itnmff>fmmL ci n tc2 

0•CT*K^^'U ^A • 1 3 6 g C B a/T i 

30 (^;I^Jt) =1.43 ^WML. SO-CiTO. 51^ 
•C^iSL, 8 0X:T'3I^^J^J£L:^:1^, lOO'C* 
T-0. 2 5^T'#iaL, 1 0 0*CT'3gS[L>5r3&«/?>4^ 

[0122] nhiX/^^^yW^'J^Mt^ n=f-^0 . 
0 1—0. 0 3tima>—imFfX'm^^1xfzWMI\k<^WL 

mwxh 0 . ^^^M'fmmmmmtzj: s 9 0 

1 . 22-1. 82umx\ nm^mm< . 

^i^^Stil. 5 2/xm-es,r>/:r, 
[0 123]^M9 
40 ^0il-CfmLfc«,«i:|g«cog|iSJg?g CI n t32 
ox:T*Kfly'^U'>A - ;\7|ag9 6 g CB a/r i 
/t-Jt) =0. 9 93 S-m&DL. 8 0"CiT'0. 5^T' 

#iaL. sox:T3mmm(K^Lfzik. ^i^izym^t 

y-^U'^A ■ /Vfd!g4 2g CBa/Ti (^:;l^ifc) = 0 . 
4 1 3 ^JSJnL.. 8 0'C*»^> 1 0 O-C^-CO . 2 5B$^ 
T^ML. 1 0 0t:T'jl»£L^J&«ic>6l^ffaSJi5$-fr>t:, 
I^DLJtTKBJKb'N'U A ■ J\7i<m(m&ii 13 8 gX', 

>Ii^^4f•^':x^c:^fr^,^^'!J'>Ao^/^it, 0*0 csa 
50 [0124] n^tvf::^^ yigM' u ^A(4. m.'f-mo . 
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1 7 

0 3 ~ 0 . iM in (D-mk'T-TmfS.^tifcmmKmm 
^mti^o. 34-0. e2Mmx\ nm^^ifim<.^ 

[0 1 2 51 HifeC^Jl O 

•^A ■ ;V7Mg8 7 g CBa/Ti (^/l-it) =0. 

trmaL. mmy^-L^ifih 8 ox:t.TO. 5Sf^-c 

• ;\*J^4 9 g C B a/T i (t;WJt)=0. 5DS:^ 
JdL. -r^tci OO'Cif^iSL. 4B$Hii3SL^:*«i?> 

[01261 f#<i>*T.:^vrf-rJ'yBt^N'U -^AJi, &f-mo. 

0 3~ 0 . 1 /i m<7)-<*:^^-eif jS$*I!tS««c7)«^ 

0 . -tOS^^tStMS^lC J: -5 9 0 %mL-i^mL 
^mt^ 0. 63~0. 71jJLmX\ ^^mm< . ^ 

[oi27iimmi 

mmm i x-imLtzTmit^is^yy-^ c n 2 o o g 
2-*8 0 9 g-c%-ic^fi5cL. Kitf-^ ymm^ 0 . 3 

1 2 m o 1 / 1 t ^(DTmmtZymify^U "^A ■ A 
*S1 3 6g CBa/Ti (^^Pifc) = 1 . 4D ^20 
X:Tl^nL. ^#:7a— L:!ar*«^>6 0'C*T'0. 2 5^ 
^T^;SL. 6 0iCT'3^»j£R|SL3t^, 1 0 OT: 

±T'0. 2 5^f#iaL, 1 ooic-e3eggL=&*^'e>4 

[01281 a t LT#^>iT^^:?^>'igM*y "^A 

m^mo . 0 1 ~0 . 0 3 /i m<?)-ijs:g[^'C^gi£§ 

9 0%rai^^^@*«0. 14—0. 4 2jttmT%¥ 

[ 0 1 2 9 1 04«. z<r>immi izx *)m^^iitz^ 
^ Acofft^fl^s-^^^ 3 7Tm«o«^m 

JismX'^S. ^<35S4l::^-rj:di;. Jt^ltciO 
f?iS;^ixf^f-^vg|>'N'U'>A«, a-?@*J-^LTJ3A> 

[0 1 3 01 itKM2 

^m\'c^'Ltc^m^Y,^9v'r-^ c n 20 og 

^7|c8 0 9 gT-^-t-^hgfcU. SSflSf-^ ^(Om&i: 0 . 
3 1 2mo 1/1 tcLJto 

[01311 C:<^)7k^tC2 OiC-CTKM'ffc^N'U'^A - A 
*<gl 36g CBa/Ti (^;Pit) =1. 4D 

^^7n-t=5rj&<<^>l OO'Ci'CO. 5^-C#ia 
L, 1 0 0X:t:'SmL^3&<^>4l^raRfE$-^Jt, 
[0 1 3 2l#^>i^:^^^'yB^^'•J'^A{4, ^^0. 

0 1-0. 03u meTy-im^x-m^^tifc^^xh 
*) . ^(r>w¥mmmm^izx s 9 o%fflst^:^R!Ki'@3&« 

0. 0 8~0. 16umT. ^(^^mf-BiiO . 12 
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^. 

[0 1 33 3 lllrfi(?«Jl 1 

IIJ6<?!IlTf1^L;^ct>iOfc|HliK«?),®}SJg?g C 1 n t3 2 
O-CT'/JcKfb/sl'J '^A • ;\7[d^ 1 3 6 g C B a/T i 
<t;Uit)=l. 4'} ^muL. lOO-CiTO. 7 5 
BSS*HfC^T#«aL. ^J£T. 10 0t:T4l^^ 
fSKliiLtzm:. ^H^fltAfL, JPjETT'l 8 O-CiT- 
ll^lS-r^iaL. 4l^llRfB$-«i:!^^, 
10 [01341 n^^tlfz^i^^ym^^V ^M±. ©^@0 . 

0 5 ~ 0 . iM mco-im^-m^^titiMm^comM 

0 . -^-coffi^ ^JSMS^lc J: 9 0 %flSjlc^W4 
^=^S*S0. 6 3~0. 7 7jtzm'e. ejg^^fi*»"$^<. ^ 
i^i^StiO. TOMmXh-ytz. tfc. Z<DWEmmi 

mf>xmmTS)-ytz, 

[0 1 351II56M1 2 

mmmiTimL:f::i>cotmm(ofmmm c i n ic2 

0X:'C*lt<b''<U '^A ■ J\yi<m l 3 6 g C B a/T i 
(t;WJt)=l. 4:i ^muL. 10 0"CiT'0. 7 5 

20 i^^T'^iaL. -eo^, ioox:x'4mm!^ei^-±t:<. 

[01361 mi^tlfz^l!fym^<V ^M,^. riii ■ A<m 
^<50f^. St<l O0Og<o*T--X5U— ft;L. ^lo 
y -t*ffiHb''f J A - 2 o 0 g ^^LT 

jg^L-t^. ^«i}|t=Aix. 1 8 or* T 1 
?flL. -et^^. 1 8 0'Ct:'4^^$-ti::t. 

[01371 »^>iTJt^^'>-^y<u '^Aji. n^mo . 

0 5-0. 1 mCO-iXS^ -CfilJKS^L/c^^^^O^^ 

*-c* 0 . '5-<7)m^^«»i^s^tc i 9 0 %mi^^m. 
=Fmf^o. 6 3-0. 7 7Mmx\ nm^^umK. ^ 

30 %fft^t40. 7 0juimXh^tc. 
[01 381 HJSMl 3 

0ffi'fE^;?>'*jt?S5OOg (f-^>'16. 4%^*) 
lzmm4 1 OgtA<.4000gt:maLXm-^Lt:^k. 
#«aL. ^»SL'5:*<^>4B*ISJii*^5:^tV%. Ti-^- 

[0 1 39 1 #<^ix/::X^'J-^;^-7|cjitL, ^^jS 

mtz^hmnmm.x'm^^iS'ywtmfi2i. o%<ot-^ 
[01401 ^:<or-^^— fe'S-^*SHE^:J' i^^-=¥ 2 

40 00g$-*l 2 28g-C%— {C^tStL:t*|g?«tC. 3 0 
%)fiK'fbdcS*S-4 2 0 g C H2 O2 /T i O2 (^/l' 
Jt) = 7 . 0 6 :) L/i. ^#4.#^./v::^5 U -tfiOK^ 
^^'>'<7)liSt43 0%3g||<fc*m*i7)7 0%2:*i:tfm 
LTO. 3 1 2mo 1 /I -Cfc-J^t, 
[0 14 1 1 ^4>*t:'::;^^U-^6 0*C'C2l^l^-ti 

m^Lxmmmmimfz, :i<Dmmmmic7mit/<o^ 

A ■ ;V*Jg2 3 1. 9 g C B a/T i <^;l^it) = 1 ■ 
4:) Sj^DL, 1 0 0r;T'J18EL=5:*«^>6^iaRlS$-fr 

50 [01421 ^i^n^^^' >m^< V '>At4. «a^g0 . 
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0 .1 — 0 . 0 3/^ m(r>-mkT-x'mj&^ tirammvi^m 
mf*:T'^ *) . ^c<^)mrFmmmtmi,zi ^90 %{m'>i-^> 
n'f^^ifi 0. 63-0. ii^m-c^ %m^wm < . 

[0 14 3lllS6fi?«14 

lc:*3 9 04gi: 3 0%jgKtok#*l 37g CH2 O 
2/'Ti02 (^;PJt) =2. 3 ^?SJnL. 2($IS 

J: ^ J^^Mfi-CK-ft^^' >'jS^i 13.0 %(^7mit^ 
9>tr~^ (life) ^ttfc. 

[01 44] ^:<0^kB!^^:^'>':!^— ^2 0 0g^7f<8 3 
6 g T-%-tit»-HJC L/.:7j<?t?Kt' . 3 O %iSig-fbic^7K^ 
43g CH2 O2 /Ti02 (^:/WJt) =1. 18]^ 

1 2mo iyiThr>fz. 

[0 14 51 #^>tt3tx^u— $^6 0t:T'2i^flSte;— 
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